Abstract-These comments point out first that the difficulties encountered in a recent paper' in applying the theorems of Boolean algebra to a multivalued system using max and min functions are not due to the type of complement that is chosen, but due to the attempt to deqne a multivalued Boolean algebra using the max and min functions which are not Boolean functions except in the 2-valued case; and second, that the three types of complement defined are well known in the context of multivalued non-Boolean algebras.
In the above paper', multivalued algebras having addition and multiplication operations equal, respectively, to the max and min functions are studied under various definitions for the complement of an arbitrary element of the multivalued algebra. Each of these definitions is rejected in turn as being inadequate because the resulting multivalued algebra fails to satisfy all the theorems of Boolean algebra. The paper then shows that the theorems of Boolean algebra are satisfied if the multivalued elements are mapped into elements of a 2-valued algebra.
These comments have a two-fold purpose. We wish to point out first that Su and Sarris' difficulties with the attempt to apply the theorems of Boolean algebra to a multivalued system are not due to the type of complement that is chosen, but due to the attempt to define a multivalued Boolean algebra using the max and min funetions which are not Boolean functions except in the 2-valued case; and second, that the three types of complement defined by Su and Sarris are well known in the context of multivalued non-Boolean algebras.
Consider for example a 4-valued Boolean algebra. The Hasse diagram and addition, multiplication, and complementation tables for this algebra are shown in Table I . Note that 1 + 2 = 2 + 1 = 3 5 max {1,2} aid 1-2 = 2-1 = 0 s. min {1,2}. It is easily shown that max and min are not Boolean functions in this algebra since they cannot be expressed in canonical form [1] . Thus, if it is desired that a multivalued algebra satisfy the postulates of Boolean algebra, then such non-Boolean functions as max or min cannot be used in its definition. (Incidentally, the number of values in that algebra would then have to be a power of two [1] .)
From a circuit viewpoint, multivalued max and min gates are certainly easier to build than multivalued OR and AND gates. Thus, it is natural to study multivalued algebras employing the max and min functions. A number of such non-Boolean algebraic systems has been described in the literature. In fact, the multivalued algebra adopted by Su and Sarris is the (p + 1)-chain I0,1,. . .,p}, where 0 < 1 < *--< p, and the three types of complement defined by them for the (p + 1)-chain are used in several well-known nonBoolean algebras. The first complement defined by Su and Sarris for the elements of the (p + 1)-chain maps 0 into p and 1,.. -,p into 0. This complement is known as the pseudocomplement [2] , which can be defined in any Brouwerian lattice of which the (p + 1)-chain is a special case. Each such chain is also a Post algebra [3] , a structure in which the pseudocomplement of any element x is C0(x), the 
p and thus cannot be used to imitate the complement of Boolean algebra. The second complement considered by Su and Sarris maps p into 0 and 0, . ,p -1 into p. This is the dual notion of the first definition. Whereas the pseudocomplement can be described as the largest element of the algebra which when multiplied by the given element yields 0, this second complement can be described as the smallest element which when added to the given element yields p. In a Post algebra this complement of an element x is given by Co(Ct(x)) [3] . However, such a system forms a Boolean algebra only in the 2-valued case. If the variables X of a multivalued systme are mapped into one or more 2-valued variables aXb, when the complement of aX6 can be defined in the usual way2 and all the theorems of Boolean algebra of course hold for these new variables since the structure in which they are defined is itself a Boolean algebra.
3 are equivalent to existing definitions in mathematical literature.
We wish to point out that a previously published correspondence by Epstein [1] covers the second of the above comments. Epstein provides equivalent mathematical definitions to Definitions 1, 2, and 3 and briefly explains why under each of these definitions the complement of a multivalued variable does not exist.
With regard to the first of the above comments we will now show why this comment is not valid. It is known that a necessary condition for an algebra to be Boolean is that it is a distributive lattice [2] . Furthermore, the meet x A y aid the join x V y of two elements x and y in a lattice are the least upper bound (lub) and the greatest lower bound (glb) of x and y. As always, the choice of an operator depends upon the properties of the variables the operator will operate upon. Therefore, while it is true that the min and max operators do not give the glb and lub of any two elements in a general lattice, in our paper we assumed a special kind of a lattice, where 0 < 1 < 2 < < p. For this choice of a lattice, the glb and lub reduce, respectively, to the min and max operators. Hence, the choice of the min and max operators is proper in view of the lattice we assumed. The key point is that the (p + 1)-chain (0,1,2,* ,p I is a distributive lattice but is not a complemented lattice.
The reason the (p + 1)-chain was chosen was that any circuit implementation of a multivalued function would probably associate different voltage levels with different values of a multivalued variable (e.g., 0 V "-O. "0, 5 V "1", 10 V-"'2", 15 V -"3", etc.) so that O < 1 < 2 < ... < p.
